カシニショウジルネジレストレストシテFree momentニチャクモクシタホコウブンセキ by 大川, 孝浩 & オオカワ, タカヒロ
（様式 5） 
 
  2020年 12月 9日 
Year  Month  Day  
学位（博士）論文要旨 




工学府博士後期課程     応用科学専攻 
                                      (major) 
  2015年度入学(Admission year) 
学籍番号 15832204 氏名 大川 孝浩   
(student ID No.)    (Name)                   
主指導教員氏名 
(Name of supervisor) 
跡見 順子 
清水 美穂 










































































Free moment(FM), which is defined as the torque about the center of pressure, is 
nothing more than the friction that occurs in the foot, but it is an index that 
actually measures the torsional stress that occurs in the foot plantar that is in 
contact with the floor during bipedal walking, and is an index that measures the 
mechanical stress that occurs in the entire lower limb. It can be an index of 
torsional stress. In this study, among the mechanical stresses that occur in the 
lower limbs during walking, gait analysis was performed focusing on FM in order 
to clarify the relationship between torsional stress and gait characteristics, 
which have been reported to be related to orthopedic diseases. 
Since FM occur on the horizontal plane, in Chapter 1, The relationships were 
analyzed between gait characteristics and FM on the horizontal plane. As a result, 
a negative correlation was found between the relative rotation angle of the foot 
and the pelvis that occurs in the latter half of the stance phase and the FM, 
suggesting the importance of the internal rotation movement of the hip joint, 
which has the largest range of motion on the horizontal plane among the lower 
limb joints. 
 In Chapter 2, the foot dorsiflexion and hip extension were clarified as the joint 
movements of the lower limbs in the sagittal plane that are related to the 
amplitude of FM. In Chapter 3, the effect of aging on the free moment was examined. 
FM in elderly group was smaller than that of young group. It was suggested that 
the cause was a decrease in walking speed due to aging. 
Furthermore, it was confirmed that hip internal rotation affects FM even in the 
elderly. 
 Chapter 4 compared free moments when walking and running at different speeds. In 
walking, FM tended to increase as the speed increased, but in running, which was 
thought to increase more than walking, the FM was smaller than that during walking. 
Since there are many differences between walking and running, such as how to use 
the body and timing, it was suggested that it is necessary to consider torsional 
stress separately. Finally, the limitations of this research and future prospects 
were reported. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
